Synthesis and structural characterisation of bismuth(III) hydroxamates and their activity against Helicobacter pylori.
Seven new bismuth(iii) hydroxamate complexes derived from the hydroxamic acids N-methylfurohydroxamic acid (H-MFHA), N-benzoyl-N-phenylhydroxamic acid (H-BPHA), salicylhydroxamic acid (H2-SHA), benzohydroxamic acid (H2-BHA), and acetohydroxamic acid (H2-AHA) have been synthesized and characterized. The complexes formed are either tris-hydroxamato complexes containing only mono-anionic ligands, [Bi(H-SHA)3], [Bi(MFHA)3] and [Bi(BPHA)3]; mixed-anion complexes, [Bi(SHA)(H-SHA)] and [Bi(AHA)(H-AHA)]; and potassium bismuthate complexes, K[Bi(SHA)2] and K[Bi(BHA)2]. The solid-state structure of three complexes has been determined through single crystal X-ray diffraction; [Bi(MFHA)3]2·Me2C[double bond, length as m-dash]O, {[Bi(SHA)(H-SHA)(DMSO)2][Bi(SHA)(H-SHA)(DMSO)]·DMSO}∞ and [Bi(BPHA)3]2·2EtOH. All the complexes and their parent acids were assessed for the bactericidal activity against three strains of Helicobacter pylori (26695, B128 and 251). Of the acids, only acetohydroxamic acid showed any activity at low concentrations (MIC 6.25 μg mL(-1); 83.26 μM) while the others were not toxic below 25 μg mL(-1). In contrast, their bismuth(iii) complexes all showed excellent activity across all three strains (e.g. 0.28 μM for [Bi(H-SHA)3] to 6.01 μM for K[Bi(BHA)2] against strain 251) with only minor variations in activity being both ligand and composition dependant.